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A low-pressure and high-density microwave ion 
source, created and sustained by evanescent waves 
emitted from a holey-plate, and using a 
partial-coaxial cavity resonator, has been developed 
for the production of stable beams from gaseous feed 
materials. This source is called a holey-plate (HP) ion 
source. 1. 2) The plasma density in the ion source is 
8.7 X 10 11 em -3 with an electron temperature of 3 
e V at an argon gas pressure of 2 Pa. 3) This source 
can produce low-pressure and high-density plasma. 
We have already reported that this ion source can 
supply a high-density argon ion beam at a low 
pressure. 1) 
A microwave of 2.45 GHz is supplied from a 
77D-coaxial waveguide and then converted into an 
evanescent mode through the use of the holey-plate 
located the end of the cavity. The plate is made from a 
0.5 mm thick, 54 mm diameter stainless steel sheet 
with 2.5 mm diameter, 3.6 mm pitch holes. The 
single - aperture extraction system consists of two 
electrodes. A plasma electrode has a 3 mm diameter 
extraction aperture and is made from 1 mm thick 
stainless steel. The gap between the two electrodes is 
1 mm. Plasma is generated between the holey-plate 
and the plasma electrode. Since a discharge chamber 
is electrically floating, the potential of the source 
plasma is tied to the plasma electrode. A Faraday cup 
located just outside the extraction system is used to 
measure the ion beam current 
Hydrogen gas is used for discharge. The source 
can be operated continuously. An input microwave 
power is defined as a forward power at a power 
generator. The reflected powers are under 10 % of the 
forward powers in the following experiments. A mass 
separation is not done. Therefore, both H + and H 2 + 
ions are present in the ion beam. 
Figure 1 shows the ion beam current versus the 
microwave input power at a hydrogen gas pressure of 
3 Pa in the discharge chamber and an extraction 
voltage of 2 kV. The ion current increases with 
increasing microwave power. 
Figure 2 shows the ion beam current versus the 
ion extraction voltage at a hydrogen gas pressure of 3 
Pa in the discharge chamber and a microwave input 
power of 150 W. It is doubtful whether the ion current 
is extracted according to the Child-Langmuir equation 
or not, because of the low extraction voltage. It can be 
seen that the ion beam current exceeds 0.77 rnA. The 
ion beam can be extracted above a gas pressure of 
about 1 Pa. However, the discharge becomes unstable 
under a gas pressure of about 1 Pa. 
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Fig.l. Ion beam current versus microwave input power 
at a hydrogen gas pressure of 3 Pa and an 
extraction voltage of 2 kV. 
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Fig.2. Ion beam current versus ion extraction voltage 
at a hydrogen gas pressure of 3 Pa and a 
microwave input power of 150 W. 
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